CHAPTER VII QUANTITY AND COST OF EXCAVATION
In a general way the cost of a trench is proportional to the quantity of material excavated. This, however, is subject to many qualifications. For example, the cost of sheeting, bracing and pumping will be about the same whether the trench is of the exact width needed or a foot or two wider. The cost of picking, shovelling, backfilling, and hauling surplus material to the dump, however, will be closely proportional to the quantity of material actually excavated. In some cases it may prove economical to open the trench wider than is actually necessary for the structure, so that certain types of machinery may be employed. Upon some small works, also, trenches are sometimes made so narrow that the men cannot work in them to advantage.
The design of masonry sewers may affect the cost of construction materially by requiring wide trenches; this is the case where some of the so-called aqueduct sections are used, while if circular, semi-elliptical or rectangular sections are employed, the quantity of excavation may be less. Where concrete sewers are to be built it may sometimes prove economical to fill in some extra concrete rather than to dig the trench wide enough to put in outside forms.
The character of material to be excavated usually has a marked effect upon the width of the trench. In hardpan and dry clay, the banks may stand without bracing, thus making it possible to dig the trench of practically the width of the structure to be built, while the same sewer built in a trench in quicksand, running sand, or gravel may require heavy timbering. To form a conception of this difference let it be assumed that two sewers of 6 ft. outside diameter are required in trenches 28 ft. in depth, shown in Fig. 52, and that one is to be built in loose gravel and the other in hardpan which does not require timbering. The quantity of excavation required in a hardpan trench, carried down with vertical banks, will be 168 cu. ft. per linear foot, and the extra excavation required by the sheeting and bracing in the gravel trench will be 33-1/3 cu. ft., equivalent to an increase of 19.8 per cent.
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